I n the next 10 years, most nations and many major global corporations will make decisions about energy, minerals, water, land use, fisheries, and agriculture that will lead us either to a bright and sustainable future or to a slowly eroding quality of life as ecosystems increasingly degrade. Unfortunately, these decisions will be made in the face of scientific uncertainty on par with that experienced in the Dark Ages. The uncertainty persists because today's models of biogeochemical and ecological processes may be obsolete as a result of dramatic humancaused changes to Earth's systems. The Anthropocene epoch is upon us, but our understanding of what that means for the management of Earth's natural resources is minimal (Zalasiewicz et al. 2011) . It is as if we are trying to coach a football team, but all the rules have changed, there is little time to learn the new rules, and forfeiting the game is not an option.
The key uncertainty is how we might meet today's pressing human needs without sacrificing tomorrow's quality of life. Science, especially applied sustainability and environmental research, can provide at least part of the answer. But such applied research has never been popular with US federal agencies or other public sources of funding. Applied research is often pushed to the back of the line because it is not thought to be sufficiently fundamental or theoretical for the academic community and yet is considered insufficiently action oriented for the management community. However, the challenge of meeting human needs in a dramatically shifting global ecosphere desperately needs just this type of pragmatic research.
As chief scientist for The Nature Conservancy, I see critical, practical questions that need to be addressednot today but yesterday. For example, to what extent can intact ecosystems reduce human exposure to floods and storms? As society moves to reduce hunger and malnutrition, is there a role for genetically engineered crops in sustainable agriculture? Can mining operations be conducted in a way that either does not severely degrade ecosystems or can be offset elsewhere with conservation and restoration activities? In light of climate change and increasing water scarcity, should we change our management of grazed ecosystems? As warm water flows through the Bering Strait into the Chukchi Sea, will there be a potential for a productive new fishery? The poorest of the world's poor eke out subsistence livelihoods as pastoralists or farmers; can conservation help these people escape the trap of poverty? Can cities secure sustainable water supplies by investing in upstream conservation rather than expensive treatment plants? Is aquaculture a viable answer to the overexploitation of marine resources?
Dismal prospects
If we had even the crudest of answers to the questions posed above-and scores of similar questions-we could collectively work toward a sustainable future for the planet. Unfortunately, in this time of greatest need, government funding for applied environmental research has never been lower and has never faced such dismal prospects. Program is facing cuts of 30%. And US Environmental Protection Agency research, which concerns items of great importance to public health, such as toxicology and water quality, is facing cuts of at least 7% (US House Committee on Appropriations 2011b). Given the current political climate, I for one do not foresee any reversal of this trend of declining public funding for environmental research. But this does not mean that we must accept the ultimate outcome of inadequate money for essential applied sustainability science. Some other solution must be found.
The one solution I can imagine that could potentially take effect quickly enough is expanded support and engagement in applied environmental research from the leading nongovernmental organizations (NGOs) and their supporting foundations and philanthropists. The United States has the best-developed philanthropic, foundation, and NGO sector of any nation. This sector has its greatest impact when it steps in to address societal needs that governments are neglecting. The record of NGOs, foundations, and philanthropy filling gaps unmet by public monies is remarkably encouraging. One of the most extraordinary accomplishments is the Merck Mectizan Donation Program, which was launched in 1987 and represents the largest medical donation program in history. By donating and administering the drug Mectizan to tens of millions of people each year, this program has directly prevented 600,000 cases of river blindness in Africa and indirectly prevented many more cases, because some 18 million children have been born in areas freed from the risk of this devastating disease (Basáñez et al. 2006) . A similar success story comes from the Gates Foundation's stepping in to address the fact that minority students in the United States are not well served by our education system. The Gates Millennium Scholars (GMS) program provides 1000 minority students each year with a good-through-graduation scholarship to use at a college or university of their choice. The GMS program was founded by a $1 billion grant from the Bill and Melinda Gates Foundation in 1999. Since its inception, the program has funded the education more than 15,000 scholars in 50 states and five outlying areas. Clearly, philanthropic foundations and the NGOs they work with can step in and make a huge difference where governments have failed or have simply not even tried.
Unfortunately, in this time of high un emp loyment and economic insecurity, environmental science and sustainability risk being seen by both the government and philanthropic foundations as secondary issues-nowhere near as important as fixing more fundamental problems relating to jobs and economic development. This is partly because the conservation and environmental movements have too often delivered a message that is both anticonsumption and economically antigrowth. However, the reality is that promoting sustainability science can promote economic competitiveness and job development. With resources scarce and populations growing, the economies that win in the long run will be those that make the smartest and best use of water, land, fisheries, energy, and minerals. Appreciating the value of nature's capital is an important first step to making resource use sustainable for both current and future generations.
The need for pragmatic environmental research has never been greater. As the human population races past the seven-billion mark and human domination of planetary processes ranging from climate to hydrology and nutrient cycling is now widely accepted to be the reality for the foreseeable future, we urgently need to learn the changing rules of how to manage Earth's finite natural resources. Economic insecurity plagues the world. We cannot afford to turn the current short-term fiscal crisis into a long-term environmental recession-in which lands, rivers, oceans, and lakes become so degraded that not only is joblessness a problem but quality of life is eroded. Now is the time for large-scale philanthropic efforts to be aimed at sustainability science. Foundations, philanthropists, and NGOs must step into the breach and fund science that may not be sexy enough for the National Science Foundation but is more likely to yield the answers that resource managers and businesses really need.
